The effect of vascular origin, oxygen, and tumour necrosis factor alpha on trophoblast invasion of maternal arteries in vitro.
Extravillous trophoblasts (EVTs) invade and remodel uterine spiral arteries. Regulatory factors may include inherent vessel susceptibility, local oxygen levels and tumour necrosis factor alpha (TNFalpha). We have used an in vitro model to investigate interstitial and endovascular invasion of myometrial spiral arteries from pregnant and non-pregnant uteri and also omental arteries. To model endovascular invasion, fluorescent-labelled EVTs were perfused into the lumen of these dissected vessels. For interstitial invasion, labelled EVTs were layered on top. Cultures were either maintained in 17% or 3% oxygen, or cultured with TNFalpha. The invasion of arteries from pregnant women occurred via both routes at 17% oxygen, with endovascular invasion more efficient than interstitial. In omental arteries and spiral arteries from non-pregnant women, endovascular invasion was limited. Endovascular and interstitial invasion were lower in all arteries at 3% oxygen. Typically, endovascular events were clustered, with an associated disruption in the adjacent endothelium and smooth muscle. A role for TNFalpha in limiting invasion was also supported. In conclusion, priming of uterine arteries may be necessary prior to EVT invasion. Oxygen is a sensitive regulator within this physiological model and increased invasion at higher pO2 may explain the homing of EVT to maternal arteries rather than veins. Adequate vascular transformation may therefore rely on a balance between vascular receptivity, oxygen partial pressure, and exposure to inflammatory mediators.